Differences in job search behaviour and access to high quality informal networks may be an important reason why immigrants fare worse than natives in many European labour markets. In this study, we design and conduct a survey of newly hired workers in the Swedish labour market to analyse if there are ethnic differences in the choice of search intensity/methods and in the successful search method for finding the job. We also investigate if the wage and other characteristics of the new job differ depending on the search method resulting in a job. Our data includes very detailed information about the workers' job search, their informal networks, and the characteristics of their new jobs. We find that immigrants use all search methods more than natives, but that they in particular rely more on informal search. Moreover, we show that, for immigrants, the search method resulting in a job is more likely to be informal search through their relatives and friends. However, we also find that jobs obtained through this search channel are associated with lower wages.
Introduction
It is well-documented that in many European labour markets people born outside Europe are less successful than natives, e.g. by having lower wages, less secure employment, and lower worker/firm match quality (cf. OECD, 2013) . Previous research on the reasons for these ethnic differences has mostly focused on differences in human capital (e.g. education, work experience, and language skills) and ethnic discrimination (Altonji & Blank, 1999, and Rodgers, 2006 , survey the literature).
However, another potentially important explanation, that has received less attention, is ethnic differences in job search behaviour and access to the informal networks through which many jobs are filled.
1 Job search theory predicts that unemployed workers' should choose their search intensity and search methods (e.g. formal and informal search) by comparing the returns and costs of the available alternatives (cf. Holzer, 1988) , and it is likely that there are ethnic differences in all these factors. Empirically, there are many studies of job search behaviour and access to informal networks for the general population, 2 but few studies have explicitly considered ethnic differences. Moreover, the studies that do consider ethnic differences tend to focus on differences between Whites, Blacks, and Hispanics in the US labour market. 3 In a European context, there are only a few published studies that explicitly analyse ethnic differences in job search behaviour and access to informal networks. 4 Frijters et al. (2005) find that job search is less 1 Montgomery (1991) and Ioannides & Loury (2004) report evidence of the importance of informal search. 2 Examples are Rees (1966) , Holzer (1987 Holzer ( , 1988 , Blau & Robins (1990) , Osberg (1993) , Lindenboom et al. (1994) , Granovetter (1995) , Gregg & Wadsworth (1996) , Addison & Portugal (2002) , Wahba & Zenou (2003) , Calvó-Armengol & Jackson (2004) , Antonides (2006) , Weber & Mahringer (2008) , Bentolila et al. (2010) , Pellizzari (2010) , Hensvik & Nordström Skans (2013) , and Kramarz & Nordström Skans (2014) , 3 Examples are Holzer (1988) , Falcón (1995) , Falcón & Melendez (2001) , Green et al. (1999) , and Mouw (2002) . 4 Behtoui (2008) and Olli Segendorf (2005) analyse the wage returns from using formal and informal search methods. Åslund et al. (2014) analyse how the ethnicity of the manager affects hiring.
successful for immigrant men, but that they are equally likely to find employment through informal and formal methods. Battu et al. (2011) find that ethnic minority men are more likely to use informal search methods, but that these methods are not necessarily the most effective methods for finding a job. Giulietti et al. (2013) show that immigrants are more likely than natives to use social networks as their main search method, but that immigrants are as likely as natives to find a job through their social networks.
All these studies use labour force survey data to analyse job search behaviour. The major advantages of using such data are the large sample sizes and that the surveys are designed to give a representative picture of the labour force. However, a major disadvantage is that such datasets do not contain information on the workers' wage in the new job or the exact details of their access to informal networks and job search methods.
Moreover, all these studies analyse the UK labour market, which due to the country's colonial history has a rather different composition of ethnic minorities than other European countries. 5 Finally, these studies only consider male searchers.
In contrast to these studies, we design and conduct our own survey to investigate whether there are ethnic differences in the choice of search intensity/methods and in the search method that resulted in a job (henceforth, the successful search method). We also investigate whether the wage and other characteristics of the new job differ depending on the successful search method. The fact that we design our own survey has several important advantages. First, we have access to much more detailed information than is typically found in labour force survey data. For example, we have detailed information on the characteristics of the jobs that the workers have found, such as the hourly wage, and information on the workers' informal job search. Most importantly, this means that we 5 The UK studies have mainly focused on Black, Indian, Pakistani, and Bangladeshi workers.
can analyze the link between the successful search method and the wage in the new job.
Second, our sample includes many immigrants from the Middle East. This is a group whose job search behaviour and access to informal networks has not been thoroughly studied before, despite the fact that this group has grown substantially in many European countries in recent decades and has been the focus in much of the recent debate on immigration issues. Finally, we analyse these issues for both male and female job searchers. A limitation of our study is that the survey was only sent to successful job searchers. Hence, our results, in particular concerning search intensity, may not be informative of the situation for less successful searchers. Also, we cannot study ethnic differences in the job finding rate
We study the population of workers aged 25-45 who changed status from being unemployed to being employed during a four-month-period immediately before the survey, which was conducted in 2011. From this population, we drew a stratified random sample of 6,000 workers, where 1/3 of the workers were natives and 2/3 were immigrants, and around half of the latter group were born in the Middle East.
In the survey, the workers were asked detailed questions about the search methods they had used while unemployed, the successful search method, and the characteristics of their new job. To get additional details about the respondents' characteristics, we linked the survey data, at the individual level, to data from administrative records.
Our results show that immigrants use all job search methods more than natives, but that they in particular rely more on informal search methods. We also find that, for immigrants, the successful search method is more likely to be informal search through their relatives and friends. However, jobs obtained through this search channel are associated with lower wages for both natives and immigrants. One interpretation of these results based on search theory is that immigrants may perceive their probability of finding a job through other search channels as so low that they are willing to accept low-paying jobs obtained through their relatives and friends.
The rest of the paper is organized as follows. In Section 2, we describe the data and present some descriptive results. Section 3 contains the empirical analysis, and Section 4 summarizes the results.
Data and descriptive results
The survey was conducted between March and May in 2011, and was sent to a sample consisting of people who, according to the Swedish Public Employment Service, had found a job between November 2010 and February 2011. 6 We included men and women in the age category 25-45 (i.e. prime-aged workers) who were either born in Sweden (natives) or born outside Europe (immigrants). 7 We used a stratified sampling procedure and randomly drew 2,000 natives and 4,000 immigrants (50 percent women in both cases) who were asked to answer the survey, 1,990 of them responded. The distribution and data collection of the survey were handled by Statistics Sweden.
The survey contained questions about the job search methods that the workers had used while unemployment (i.e. before they found the new job), the successful search method (i.e. the search method that resulted in the new job), the characteristics of the new 6 In Sweden, most unemployed workers are registered at the Public Employment Service since this is a requirement to get unemployment benefits and other types of social assistance. 7 We chose this age category to avoid issues related to education and retirement. We chose workers born outside Europe since such workers fare worst in the Swedish labour market (cf. Carlsson & Rooth, 2007) .
job, and some other issues. When designing the survey, our objective was to collect information about the search process that could not be obtained from administrative data.
Concerning job search before finding the new job, the respondents were instructed to think of a typical week as unemployed. They were then asked about the number of hours that they had been engaged in job search activities during this week. This was followed by a question asking about the number of jobs that they had applied to during this week.
Then, came a question about how many times in this week they had 1) replied to job advertisements in newspapers and magazines, 2) replied to job advertisements on the Internet, 3) contacted employers or staffing companies, 4) contacted friends, relatives or previous colleagues, and 5) used other methods. 8 Moreover, they were asked how selective they were in their job search, meaning to what extent they searched for any job or mainly (only) jobs that fitted their education and work experience. Table 1 presents descriptive statistics for the answers to these questions. The first two rows show that immigrants search more. They invest about 24 percent more hours in job search and apply for more jobs than natives, sending about 82 percent more applications. The next four rows show that immigrants use all the specified search methods more than natives.
The largest difference is in the number of times the workers had contacted people in their networks, immigrants do this around 135 percent more times than natives. Also, the answers indicate that immigrants are more likely to search for any job rather than only jobs that fit their education and work experience. The table also reports the search behaviour separately for men and women. In general, the ethnic differences are larger for men than for women.
Concerning the successful search method, the main question asked through which search method the searchers had found their new job. The question had ten response options 9 , and we combined these into three main categories. Formal methods consist of advertisements (option 1: replied to an advertisement in a newspaper or magazine; option 2: replied to an advertisement on the Internet) and jobs obtained through the Employment Service (option 3: through the Employment Service). Direct contact is contacting an employer directly (option 4: contacted the employer or a staffing company). Informal methods are contacts either through previous employers/colleagues (options 5 and 6: the employer or a staffing company contacted me; option 9: contacts through previous colleagues) or through relatives and friends (option 7: contacts through family and other relatives; option 8: contacts through friends). We also consider some of the alternatives separately. Table 2 shows descriptive statistics for the answers to this question. In general, it appears that for natives the successful search method is more likely to be a formal search method (especially advertisements), while for immigrants the successful search method is more likely to be an informal method (especially contacts through relatives and friends). The differences are larger for women than for men.
The survey also included detailed questions about the characteristics of the new job.
There were questions about the monthly wage, the average working time, the type of contract, the occupation, and the location (city) of the new job. There were also questions about how well the job fits the workers' education and previous work experience, and characteristics of the workplace (size, gender distribution, ethnicity of the manager etc.).
Based on these questions, we could calculate the hourly wage as well as the other outcome variables that are used in the empirical analysis below.
9 Option 10 allowed for an open answer, but almost no respondents chose this alternative.
To get more information about the respondents, we linked the survey data, at the individual level, to administrative data from Statistics Sweden and the Swedish Public Employment Service. The administrative data include the region of birth, age, gender, marital status, education, work experience, and city of residence.
The distribution of the respondents' country of birth is given in Table 3 Table 4 shows descriptive statistics for other characteristics of the respondents. These characteristics will later be used as control variables in the empirical analysis. As expected from the sampling procedure, the gender and age distributions are very similar for natives and immigrants. Moreover, for immigrants, the average years since migration is around eleven years. Finally, immigrants are much more likely to be married, and are more likely to only have a primary education.
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To investigate if sample selection is a problem, we have compared the observable characteristics of respondents (33 percent) and non-respondents (67 percent). This comparison shows that respondents and non-respondents among both natives and immigrants are rather similar in most observable dimensions; the only major difference is 10 Among natives cohabitation is very common, but this information is not available in our data.
that women had a somewhat higher response rate than men (cf. respondents to the survey and other workers in the Swedish labour market. This comparison shows that the wage returns are very similar for the two groups (cf. Table A2 in the Appendix). These results suggest that our sample should be rather representative of the Swedish labour market.
Estimation and results
The descriptive results indicate that immigrants use all search methods more than natives, in particular informal methods, and are more likely to have found the new job through an informal method. In this section, we first establish that these ethnic differences in job search behaviour remain when we control for other worker characteristics. Then, we estimate how the hourly wage and some other job characteristics (the type of job contract and how well the job fits the workers' education) differ depending on the successful search method, and if there are ethnic differences in these estimates.
Ethnic differences in job search behaviour
To ensure that the ethnic differences in job search behaviour are not explained by differences in other worker characteristics, we regress the measures of search intensityhours of search per week, the number of applications per week and the number of times per week each of the listed search methods has been used -on an immigrant indicator 11 Age and years since migration are used as proxies for work experience.
and a number of basic control variables. As control variables, we use age, age squared, gender, marital status, educational level (seven levels using the educational classification SUN (similar to ISCED)), educational field (ten fields of study using the educational classification SUN), work experience (no or some experience in the occupations that the worker search for a job in), occupation (using the three-digit occupational classification SSYK (similar to ISCO)), and county of residence (using the 21 Swedish counties).
These are all basic worker characteristics that are either exogenous (gender and age) or fixed in the short term (marital status, education, occupation, and county of residence).
The estimation results for the different measures of search intensity in Table 5 confirm the descriptive results: Immigrants search more hours, apply for more jobs, and use each of the search methods more often than natives. Table A3 in the Appendix shows the corresponding results from regressions that include indicators for each of the immigrant groups. These results show that the differences relative to natives are largest among immigrants from the Middle East and Africa. Table A4 in the Appendix shows the results separately for men and women. For most measures, there are statistically significant differences between immigrants and natives for both men and women, but the estimates are larger for men (these gender differences are mostly statistically significant).
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The descriptive results show that the biggest difference in relative terms in the use of search methods between natives and immigrants are for informal methods. It is straightforward to verify that this result continue to hold when we take into account other differences in worker characteristics. For each search method, we can calculate the relative ethnic difference by dividing the estimate of the immigrant indicator with the predicted number of times the method is used by a native. 13 The relative ethnic differences, corresponding to the estimates in columns 3-5 in Table 5, are 50, 75, and 84 percent, respectively.
Finally, we turn to the successful search method. Table 6 This latter result also holds for South American immigrants. Table A6 in the Appendix contains an analysis for men and women separately. These results show that most of the effects are qualitatively similar for both men and women, except that only immigrant men are more likely to have obtained the job through the Employment Service. 13 The alternative to comparing the relative differences -i.e. directly comparing the numbers in Table 5 (the levels) -does not make much sense since some search methods by their nature are used more/less frequently. For example, it may be easy to find a lot of job advertisements on the Internet and this may be reflected in the figures in Table 5. 14 Similar results are obtained if we instead use the probit model.
To summarize, the results show that immigrants use all search methods more than natives, but that they in particular rely more on informal search methods. In addition, for immigrants, the successful search method is more likely to be an informal contact through a relative or friend. Next, we turn to the consequences of these differences.
The successful search method and the wage outcome
We now turn to the analysis of whether the successful search method is associated with the wage in the new job, and if these effects are different for natives and immigrants. The dependent variable in this analysis of the return to different search methods is log hourly wages, and the explanatory variables are dummy indicators for the different successful search methods and, later on, interactions between these dummy indicators and the immigrant indicator.
In Table 7 , are the results of the analysis of the link between the hourly wage and the successful search method; the reference category is getting the new job through an advertisement. In column 1, are the estimates for the return to different search methods when we do not include any control variables for other worker characteristics. The most striking result is that the lowest wages are found among workers who have obtained their new job through contacts with their relatives and friends, around 17 percent lower. The results also show that the return to getting the job through the Employment Service or by contacting an employer directly is associated with around 11-12 percent lower hourly wages. The return to getting the job through contacts with previous employers or colleagues is similar to getting the job through an advertisement. A potential problem with these estimates is that they may be affected by the fact that workers with characteristics associated with low wages may have obtained jobs through certain methods. To take this issue into account, we therefore add control variables for a number of basic worker characteristics (using the same control variables as in the analysis in the previous section). The results in column 2 show that a substantial part of the wage gap between different search methods is eliminated when control variables are included.
However, all the differences that existed in the regression without control variables remain statistically significant. Getting the job through contacts with relatives and friends is now associated with a wage that is 11 percent lower. Hence, especially informal search methods seem to be associated with lower wages. To further illustrate the effects, we have also calculated the predicted log wage for each of the successful search methods (based on the estimates in Table 7 ). Table A7 in the Appendix shows that the ranking in log wage terms of the different successful search methods (in the regression with control variables included) is (i) contacts with previous employers or colleagues, (ii) an advertisement, (iii) directly contacting the employer, (iv) the Employment Service, and (v) contacts with relatives or friends.
Next, we turn to the question of whether there are ethnic differences in the return to the successful search method. To analyse the importance of ethnic differences, we add interaction effects between the indicators for the search methods and the immigrant indicator to the same specification as before. Column 3 presents the estimates without control variables, while column 4 presents the corresponding estimates with control variables. The results in column 4 show that immigrants who get a job through the Employment Service get a seven percent lower wage. A potential explanation for this result is that some immigrants may get subsidized jobs with low wages mediated by the Employment Service. None of the other interaction terms is statistically significant, but the point estimates suggest that getting a job through informal contacts with relatives and friends may be associated with a lower wage for immigrants than for natives. We have also calculated the predicted log wage for the different search methods for natives and immigrants separately. The results in Table A7 in the Appendix show that the ranking of the search methods is very similar for both groups. Table 8 repeats the analysis in Table   7 , but for various subgroups, defined by gender, years since migration (<10 years and >10 years), region of birth (Middle East and other non-European), and geographical area (Stockholm County and the rest of Sweden). 15 The results are very similar; no additional interaction effects become statistically significant. However, in the regression excluding Stockholm County, the interaction between the immigrant indicator and getting the job through an informal contact with a relative or friend is very close to being statistically significant. This may be interpreted as an indication that immigrants living outside the major cities have even less access to high-quality networks.
To summarize, the results indicate that jobs obtained through informal methods are associated with lower wages for both natives and immigrants.
The successful search method and other job characteristics
This section continues the analysis of the return to different search methods, but now with other job characteristics as the dependent variable. Specifically, we analyse how the type of job contract (temporary or permanent contract) and job quality (whether the job fits the worker's education) is associated with the successful search method. The results in the previous section showed that it is important to control for other worker characteristics, and therefore we include such characteristics in all regressions.
In column 1 in Table 9 , are the estimates for the link between the successful search method and the type of job contract. 16 The dependent variable is the probability that the job is a short-term temporary job, defined as "hourly employment". The results show that jobs obtained through all search methods, except through a previous employer or colleague, are associated with a higher probability that the job is temporary than jobs obtained through advertisements (the reference category).
Next, we turn to the question of whether there are ethnic differences in the link between the successful search method and the type of job contract. Again, we analyse this question by adding interaction effects between the search method indicators and the immigrant indicator. Column 2 shows that none of the interactions effects are statistically significant.
Getting a job through a particular search method may also be associated with the quality of the new job. To investigate this, we use a dummy variable that is equal to one if, according to the worker, the job fits the worker's education and equal to zero otherwise. 17 We estimate a similar model as before, but now with the job quality indicator as the dependent variable. The results in column 3 show that getting the job by contacting the employer directly or through contacts with a relative or friend is associated with a lower job quality compared to advertisements, while getting the job through the Employment Service or a previous employer or colleague is not associated with any significant differences compared to advertisements. Finally, we include interaction effects between the successful search methods and the immigrant indicator, but find no statistically significant interaction effects (column 4).
To summarize, we find that the results concerning other job characteristics are rather similar to the results on wages.
Concluding remarks
It is well-documented that in many European labour markets, workers born outside Europe fare worse than natives. Previous research has mainly tried to explain this by analysing differences in human capital and ethnic discrimination. However, another factor that may be important, but has received less attention, is ethnic differences in job search behaviour and access to the informal networks through which many jobs are filled.
The purpose of this study is twofold. First, we investigate whether there are ethnic differences in the choice of search intensity/methods and in the successful search method, and, second, we study whether the wage and other characteristics of the new job differ depending on the successful search method. By conducting our own survey, we have access to detailed information about both the characteristics of the new job and the workers' search behaviour. The survey was sent to prime-aged native and non-European born workers who recently had obtained a new job. The survey data was combined with administrative data on other important worker characteristics.
Our results show that immigrants use all search methods more than natives, but that they in particular rely more on informal search methods. Moreover, for immigrants, informal methods are the most successful search method for finding a job. However, at the same time, our results show that informal methods are associated with lower wages than jobs obtained through other search methods.
When interpreting these results, a natural question is why immigrants use informal methods to a larger extent than natives even though these methods are associated with lower wages. Job search theory offers some potential explanations. For example, Holzer (1988) emphasizes that the returns and costs associated with different search methods vary, and workers choose the search method with the highest returns relative to the costs.
For some ethnic groups, searching for a job by contacting relatives and friends may be both less costly and yield higher expected returns by increasing the probability of getting a job than using formal search methods. Hence, immigrants may decide that the higher probability of getting a job through informal search methods offsets the lower expected wages associated with these jobs. Other search methods, which are associated with higher wages, may not be accessible to the same extent to immigrants for a number of reasons, such as employers' inability to assess the value of qualifications obtained abroad and ethnic discrimination. 18 Such employer behaviour may be reinforced by the fact that immigrants, according to our survey, are less selective in their job search. Less selective search among immigrants may convince some employers that immigrant searchers are less likely to be a good worker/firm match. Also, some immigrants, especially those newly arrived, may not have access to proper information about the consequences of using different search methods. These results highlight the importance of policy interventions to both give immigrants advice about how to best conduct job search and to help them get access to high-quality informal networks.
When interpreting our results, it is important to keep in mind that we only analyse successful job searchers -i.e. workers who have obtained a job. Hence, our results may not be informative of the situation for less successful searchers. In reality, there are many workers, especially immigrants, who are less successful in their job search. It may very well be the case that these workers have even less access to high-quality informal networks than the workers we consider, and hence fare even worse.
In summary, our results show that there are important ethnic differences in job search behaviour. In general, immigrants search more than natives, but fare worse, in part because they get their jobs through informal contacts with relatives and friends rather than through more formal methods or higher-quality informal networks, methods they may not have equal access to as natives. Notes: The dependent variable is hours of job search per week, number of applications per week, the number of answered advertisements per week, the number of direct contacts with employers per week, and the number of informal contacts per week, respectively. The model is estimated using ordinary least squares. The control variables include age, age squared, gender, marital status, educational level, education field, work experience, occupation and county. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. Notes: The dependent variable is the successful search method. The model is estimated using ordinary least squares. The control variables include age, age squared, gender, marital status, educational level, education field, work experience, occupation and county. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. Notes: The dependent variable is the log of the hourly wage. The model is estimated using ordinary least squares. Middle East includes native searchers and immigrants born in the Middle East, while other includes natives and immigrants born in Africa, Asia, South America, and North America. Urban area is Stockholm County, while rural area is the rest of Sweden. The reference category is advertisement. The control variables include age, age squared, gender, marital status, educational level, education field, work experience, occupation and county. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. Notes: The dependent variables are dummy indicators of whether the job is a short-term temporary job ("hourly employment") or not and whether the job fits with the worker's education (according to the worker) or not. The model is estimated using ordinary least squares. The reference category is advertisement. The control variables include age, age squared, gender, marital status, educational level, education field, work experience, occupation and county. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. Notes: In column 1, are the results from a wage regression using the survey sample. In column 2, are the results from a similar wage regression using the whole Swedish population, where we apply the same restrictions on age and immigrant status as in the survey sample. The data is from LISA 2005, Statistics Sweden, and we weight the sample to take into account the stratified sampling procedure used in the survey. The wage variable is annual income instead of hourly wages. However, the variation in annual income from work above a certain threshold is likely to mimic the variation in hourly wages since people with higher annual income often have similar working time (hours). Antelius and Björklund (2000) show that for Sweden, if a threshold of SEK 100,000 is used, the return to education is similar using annual income and hourly wages. Therefore, we only include people who have an income from work above SEK 100,000 per year in the regression (this group constitutes more than 85 percent of the population). The reference category in the regressions is primary education. The regressions also contain dummy indicators for women, immigrants, and their interaction. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. Notes: The dependent variable is hours of job search per week, number of applications per week, the number of answered advertisements per week, the number of direct contacts with employers per week, and the number of informal contacts per week, respectively. The model is estimated using ordinary least squares. The control variables include age, age squared, gender, marital status, educational level, education field, work experience, occupation and county. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. Notes: The dependent variable is the successful search method. The model is estimated using ordinary least squares. The reference category is advertisement. The control variables include age, age squared, gender, marital status, educational level, education field, work experience, occupation and county. Robust standard errors are in parenthesis. ***, **, * denote statistical significance at the 1, 5 and 10 percent levels, respectively. The predicted values are calculated from the models estimated in columns 1 and 2 in Table 7 . For example, the hourly log wage of 4.932 in the first row of the first column corresponds to approximately SEK 139. For additional details, see the notes to Table 7 .
Appendix: Additional results

